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For the past year our laboratory has been engaged in 3 areas of platelet
(and megathrombocyte) research with rcgard to production, sequestration, mobili~-
zation and function.

1. Evidence that megathrombocytes arc released early from the bone marrow
under basal conditions.

2. Evidence for a non-splenic as well as splenic platelet pool which is rapidly
mobilizable during exercise and/or epinephrine administration.

3. Evidence that megathrombocyte number determines platelet function.

SUMMARY OF PROJECTS

1. Evidence that megathrombocytes are relcascd carly<from the bong marrow
under basal conditions.

Rabbits were treated with intravenous Se75-se]enomcthionine, a cohort label
which enters megakaryocytes but not peripheral blood platelets. Platelets re-
leased from the bone marrow however, do contain the isotope. With this technique,
a cohort of young cells can be followed with time. Platelets were also separated
into different density populations by centrifugation in their own platelet=-rich
plasma (anticoagulated with ACD-A) at 800 RPM, 1200 RPM, 1600 RPM, 1800 RPM and
2000 RPM in a Sorvall RC3 Centrifugue. The successive platelet pellets were
suspended in an isotonic Ringer solution and sized on an electronic particle
Coulter Counter P64 Channel Analyzer. In this fashion, a graded series of plate-
let populations could be isolated of decreasing density and volume since the
lighter platelets had a relatively smaller platelet volume. The specific acti-
vntg of each of these platelet populations was determined with respect to CPM

-selenomethionine per platelet.

The results obtained (Figure 1) indicated that heavy-large platelets con-
tained more isotope than lighter=-smaller platelets on days | thru 7. On day
1, isotope was present in heavier-larger platelets (i.e. 800 RPM>1200 RPM >
1600 RPM). On day 2, isotope was also present in 1800 RPM platelets and on day
3, isotope was also present in 2000 RPM platelets. Assuming homogenous distri-
bution of isotope within a platelet, these data indicate that heavy-large platelets
are released early from the bone marrow and suggest that they either become small-
er and lighter with time or that small=light platelets are released from the
marrow at a later time interval.

2a. Preferential splenic scquestration of megathronbocytes.

Rabbits were cither splencctomized or subjected to splenic blockade with
phenylhydrazine in order to determine the splenic platelet and megathrombocyte
(1arge=-platelet) pools. The average splenic platelet pool calcuated from both
methods was 35% of total platelets. The average splenic megathrombocyte pool
was 54% of total megathrombocytes. Adrenalinc injection into rabbits or dogs
revealed a rapid increase in both platelet count and megathrombocyte number
which pcaked at 2-6 min and returncd toward normal in 5-10 min. The platelet
volume distribution curve was shifted to the right, indicating the release of
large platelets (megathrombocytes) into the circulation. The peak rise in
megathrombocyte number was significantly areater than the peak rise in plate=
let count. It is concluded that the spleen preferentioliy sequesters mega-
thrombocytes.
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2b. Evidence for a non-splenic platelet pool.

The spleen is the source of a rapidly-mobilizable pool of platelets
representing 30-40% of the total population; and preferentially sequesters
megathrombocytes. We have examined this platelet pool in intact and splenec~ .
tomized rabbits, dogs and humans following epinephrine administration and/or
exercise and provide evidence for an additional, non-splenic platelet pool.

A bolus of intravenous epinephrine was given to 9 intact rabbits (15ig/kgm) and
6 dogs (lng/kgm). The platelet count and megathrombocyte number rose 1.32 and
2.74 fold respectively in rabbits and 1.48 and 1.88 fold in dogs .peaking at 2 to
L4 minutes and returned to basal levels at 8 to 12 minutes for both. Seven
healthy adults were subjected to rigorous exercise (heart rate>150min) for 11
minutes and raised their platelet count 1.48 fold and megathrombocyte number
2.53 fold peaking at 6 to 8 minutes and returning to basal levels at 10 to

15 minutes. Splenectomized animals and humans subjecfed'to the same protocol
gave the following results for platelet count and megathrombocyte number re-
spectively: 8 rabbits, 1.15 and 1.40 fold; 4 dogs, 1.31 and 1.36 fold; 2 humans,
1,42 and 1.69 fold with similar peak intervals and rcturn to basal level as with
an intact spleen. Two dogs subjected to constant epinephrine infusion at lugm/
kgm/min for 12 minutes gave a similar peak rise and return to baseline of plate-
let count and megathrombocyte number. One dog subjected to a bolus of epine-
phrine followed by a second bolus 15 minutes later, gave a similar peak rise

and return to baseline on both occasions. It is concluded that a rapidly-
mobilizable, non-splenic platelet pool exists which is responsive to epinephrine’
and/or exercise. The peak response is followed by a refractory period of 12

to 15 minutes. This pool represents 13 to 30% of the total platelet population
and is not preferentially enriched with megathrombocytes.

3. Evidence that megathrombocyte number determincs platelet function.

Thirty-four healthy adults were examined for platelet count, platelet
volume distribution (Coulter Counter, P64 Channel Anslyzer) and platelet
function (Bio/Data Aggregometer). The platelet count was inversely pro-
portional to megathrombocyte index (Ml), r= =0.56 (P<0.001). Maximum ADP
or connective tissue velocity was determined from the average of two con-
centrations of either aggregating agent with undiluted PRP or PRP diluted
1:2. Sixteen of 32 patients gave higher velocities with diluted PRP, averag-
ing 25% greater than undiluted samples. The maximum average ADP velocity
correlated with Ml, r= +0.62 (P<0.001), whereas it did not correlate with
the median platelet volume, r= +0.27 (P>0.1) or the mode platelet volume,
r= 40.22 (P>0.1). The maximum average connective tissue velocity correlated
with MI, r= +0.59 (P<0.001), but correlated poorly with the mode platelet
volume, r= +40.39 (P<0.05) or the median platclet volume, r= +0.40 (P<0.05).
Platelet volume distribution curves of residual non-aggregated platelets
revealed rclative absence of larger platelets. Conclusians: 1) Platelet
count is inverscly proportional to Mt. 2) Platelet aggregation velocity
correlates with megathrombocyts number, not with median or rode platelet
volume, suggesting that megathrombocyte number is critical for platelet
function.




.(

L. Simon- Karpatkin, M.D.
. _ DADA-17-68-C-8163

-3-

Recently Published Work Supported by Army Contract

). Freedman, M.L., and Karpatkin, S.: Heterogeneity of Rabbit Platelets.

IV. Thrombocytosis with Absolute Megathrombocytosis in Phenylhydrazine-

induced Hemolytic Anemia in Rabbits. Thromb Diath Haemorr 33:335, 1975.
2. Khan, I|., Zucker~-Franklin, D., and Karpatkin, S.: Microthrombocytosis and
Platelet Fragmentation Associated with ldiopathic/Autoimmuné Thrombo-
cytopenic Purpura. 8rit J Haem 31:449, 1975.
1 3. Freedman, M.L., and Karpatkin, S.: Heterogeneity of Rabbit Platelets.

V. Preferential Splenic Sequestration of Megathrombocytes. Brit J Haem

31:255, 1975.

4
'
)

1
%

TN Y o o, ‘-Qﬁ o,
g & Ny o’ ALY

LA Y N L P A N ] R AT

-------- LR LY T T S S Py Y e e % 3%
, O AN ST NI IE O N PO RCA
. )



AU

st

oy

ettt

>
<<
o

Lo00z Y
™~
>
<
o

' 008

- 0002
. 0081
0091 >

' 00Z 1

1 008

| 008

. 0002

0081 ™

0091

. 0021

© 0021
, 008

o e e

Y o _‘ o T T — ‘ — v
B . L s L <M
4 A : :
L ,.Mll..& AN G I . - o 1 B T I - U (U (USRS P N e % o .
B 1....1 [ - - . _ - 4 ¢ - - -
i ! . :
e s - ——— - - -y - — - - - P - - v % — . — ! w
A . : i ! o
U SR U, . R - Lo . L m
! : ! ! ' o
' oo ' i . | —
—_— i — alm e @ e - e e PSP - -f JUNN S U S _ - e - - -“. j—
oL | D ‘ . : : a
: ) : ! b :
- RS RS . BN 1# - - . . - >
! . N * : (o]
LI i I A . : =
[ 4 ' i . <
o T oy R - T R D —
oo - N S - : <
o . . 8 J ) ; ; !
ST e - T . T - B - w
!” : - L !_. - —— - " il.v
T o | nT * e
e e [ — e . [, - 3;.J~
. [ .
. — o — ..W.A - . S - - --“
x ; T _ R
. . ) - _ e e - \‘«It—
j.m..-.-.w - A - hd - - S |....OI&
SO SUOU U PN TR e e )
. U - I}
- —— — .- - N —ltlil il - = - : I. -
. o . o =~
: - : : . : ~ \n
ST T s T o T T T I T T Ty T T : ST ST s T nJ [ I |
: , A ‘ LI
e - - - - ; o : ce e oo
i v . o : ~—-
..|vl,.-.ai30..!‘ pmtml e e e e e e i — - PO AL S, . . e e e+ s mam d x ..Uo d
' : . . - oo : : ! Y ; ) i
L e C e e il e SO S S b 8§ W
i mucucoaxu : S S Ty ! . OB %
—— ——- : L - [ S T e i e e et —_ 1 .
30 ._an:z Amv (9) (9) . (9) 1 va . AD . Amv Amvi oD WY
- A P D T T R e s B N
To...l..l*.l[..:.l.lk“.!ﬁ e e = - - - _———e— i . o — e o mo .*
. oo '
S . S S ® .
BN o . B =
Lo L. L . : o -] -
e s = 3 N
- - :o_ummam.uucmu ~m.ucugomm.o m.> >u.m:mo >n vmumgmnom ST B an R et -
— " . i i H st "v
e s i - - - - e e e T et —— - - e— e el i e ————— im——— e e .
mco_um_:aom um_wum_m SnojJep Ouc_ co_umgoagouc_ oc_:o.;umEOcm_omnmnwm R L Py
. : R B lw .whwtx.-.l.ﬂ o N cp b s e
“ 4]
P R 2 7y WY, 2 AR TINS5 43 A {72 > T RERARSY | FriXd s WAKRS-S 2 e






